Gennrich, Jane - Medicaid

From: Eide, Tamara J. - Medicaid

Sent: Thursday, April 24, 2014 4.56 PM

To: Gennrich, Jane - Medicaid

Subject: FW: P&T Written Submission

Attachments: ID - inhaled & Enzymes - 5.14.14.pdf; Chronic Care Guidelines. AJRCCM.2013.pdf; PERT

bulletin - Final_New Logo.pdf

Tami Eide, Pharm.D., BCPS

Medicaid Pharmacy Program Supetvisor/Manager
ldaho Depariment of Health and Welfare
eidet@dhw.idaho.gov

3232 Elder St.

Boise, ID 83705

208-364-1829

800-327-5541 fax

Frorﬁ; Erdo, Jackie [mailto:jerdo@cff.org]
Sent: Thursday, April 24, 2014 11:18 AM

To: Eide, Tamara J. - Medicaid
Subject: P&T Written Submission

Dear Dr. Eide,

Please find attached a written submission from the Cystic Fibrosis Foundation for Idaho’s upcoming P&T review, as well
as supplemental evidence-based materials. We hope the Committee will consider us a resource moving forward.

Thank you,

Jacqueline Erdo

Public Policy Specialist

Cystic Fibrosis Foundation National Office
Direct: 301.841.2628

jerdo@cff.org

DISCLAIMER: This e-mail may contain confidential information, which may be protected by applicable
privileges, and may constitute non-public information. It is intended to be conveyed only to the designated
recipient(s) of the message. If you are not an intended recipient of this message, please notify the sender,
Unauthorized use, dissemination, distribution or reproduction of this message is strictly prohibited and may be
unlawful.




CYSTIC FIBROSIS
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Tami Eide, Pharm.D.

Idaho Medicaid

Pharmacy & Therapeutics Committee
3232 Elder Street

Boise, tdaho 83705

Dear Colleagues,

On behalf of patients and families with cystic fibrosis (CF), we write to recommend that Idaho
Medicaid provide coverage on the preferred drug list {PDL) for all FDA-approved pancreatic enzyme
products and inhaled antibiotics designed for the treatment of CF. Cystic fibrosis is a genetic disease
wherein manifestations and symptoms can vary widely from patient to patient. With an already
limited treatment arsenal we fear that the exclusion of available treatments would place people
with CF at serious risk for negative health outcomes and irreversible lung damage.

As a recognized expert in CF, the Cystic Fibrosis Foundation accredits 115 care centers and 60
affiliate programs nationally that provide treatment and care in accordance with systematically
reviewed clinical practice guidelines. Treatment options for this rare, life-threatening disease are
extremely limited. Both the inhaled antibiotic and pancreatic enzyme classes contain products that
are vital and necessary for effective CF treatment. Without open access to all FDA-approved
treatment options, it is our contention that restrictions could result in severe health consequences
for patients and greater health care costs.

PANCREATIC ENZYME PRODUCTS

Selecting one enzyme as a preferred product disregards the variable clinical responses of CF
patients to pancreatic enzyme therapies, ignores the lack of published comparative clinical trial data
supporting substitution, and jeopardizes patient health by requiring individuals to fail on one
therapy prior to using another. Nutritional failure of any type for CF patients is unacceptable as it
places them at risk for long-term health consequences. 85-90 percent of cystic fibrosis patients
have pancreatic insufficiency requiring them to take pancreatic enzyme replacement therapy {PERT)
with every meal and snack for the duration of their lives to prevent abdominal distress and
malabsorption of calories and nutrients. Nutritional status is closely linked to pulmonary function
and-survival and failure of pancreatic enzyme therapy can have significant short-term consequences
as well as implications for patient survival.

The dissolution properties of the PERTs are not identical; individual patients can have a varlable
response that cannot be predicted. Because pancrelipase is destroyed in an acidic environment, all
PERTs have a pH-dependent polymer coating which is intended to release the pancrelipase in the
more pH-neutral environment of the intestine. The enteric coating for each of the FDA-approved
products is different. The degree of acidification of the Gl tract in each CF patient varies, which may
be why some patients have a better clinical response to one product over another. In addition, the

~ coating process differs among products; some are microtablets and some are microspheres, with




the size of these microcapsules also varying. The size determines when gastric emptying of
pancrelipase accurs and how well it is dispersed throughout the meal. Demanding failure on one
PERT before prescribing another places CF patients at risk for nutritional failure and potential
hospitalization. For people with this chronic and progressive disease, step therapy poses an
unjustifiable risk.

INHALED ANTIBIOTICS

inhaled antibiotics are used to improve respiratory symptoms in people with cystic fibrosis with
Pseudomonas aeruginosa, a bacterium that often chronically infects the lungs of people with CF and
is associated with increased morbidity and mortality. Due to the rise of antibiotic resistance in this
intensely treated population, treatment options are fimited, Cayston®, TOBI®, and the TOBI®
Podhaler® represent important additions to the CF therapeutic arsenal. We recommend access to
all inhaled antibiotics for people with cystic fibrosis as treatment choice should be left to the
physician.

Although TOBI® is a significant therapy for CF, it can only be used for a 28-day course. Patienis must
wait another 28-day cycle before taking another course of this aerosol antibiotic. During the 28-day
interval without TOBI®, there was no FDA approved inhaled antibiotic to meet the patients’ medical
needs until the approval of Cayston®. Use of Cayston® has been shown to decrease P. aeruginosa in
sputum, reduce the number of pulmonary exacerbations patients experience, and improve lung
function and quality of life in people with CF. Despite the importance of chronic anti-pseudomonal
therapy in CF, about one-third of infected individuals over 6 years old do not use TOBY long-term,
and among those who do use it, only 46% of the medicine prescribed is actually taken. Appearance
of antibiotic resistance, drug toxicity, and the long amount of time required to inhale the drug {>35
min/day) likely all contribute to the low treatment uptake. However, the TOBI® Podhaler®, a new
delivery mechanism for TOBI®, is designed to improve adherence and patient outcomes. We believe
that the best way to ensure patient health is to provide access to all treatment options for people
with cystic fibrosis and allow the provider {experts in CF treatment) to determine which therapy will
be most effective for their patient.

Limiting patient choice for enzymes and inhaled antibiotics can contribute even greater health
difficulties to those already experienced by people with cystic fibrosis. We strongly urge you to
ensure that CF patients and providers have the ahility to choose the most appropriate treatment
given the patient’s unique health profile and thereby attempt to minimize the risk of further
medical complications.

We look forward to working with you further on this important issue and hope that you find the
attached information useful.

Sincerely,
gm&’ EA Skl ‘%
Bruce C. Marshall, M.D. Mary B. Dwight
Senior Vice President of Clinical Affairs Senior Vice President for Policy & CF

Community Affairs
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Issue: Pancreatic Enzyme Replacement Therapy (PERT)

Summary: Cystic fibrosis {CF) causes pancreatic insufficiency (PI) in approximately
ninety percent of patients, resulting in maldigestion and malabsorption of nutrients
(1). The long term consequences of malnutrition are significant and include
permanent stunting of stature (2, 3), cognitive dysfunction linked to vitamin E
deficiency (4, 5) and more rapid decline in pulmonary function (6-11). The
treatment of PI with pancreatic enzyme replacement therapy (PERT) at every meal
and snack is life-sustaining and can help prevent the most severe consequences of
CF. Although ail pancreatic enzyme products (PEP) contain the same core digestive
enzymes, different formulations work better in different patients, and access to
multiple products is essential for optimal treatment, Currently, three products
(Creon®, Pancreaze®, and Zenpep®) are FDA-approved for use in the United States.

What is cystic fibrosis?

Cystic fibrosis Is the most common life-threatening genetic disease in the US,
affecting approximately 30,000 individuals. Lung disease is the major cause of
disability and death, causing 80% of deaths in CF (12).

In the last few decades, improvements in care, including aggressive treatment of
lung infections (13) and increased attention to nutritional deficits {14), have resulted
in people with CF living into their 30s, 40s and beyond {15). Preserving lung
function and maintaining optimal nutritional status are thus vital to the heaith of the
individual with CF.

What effect does CF have on nutritional status?

Progressive destruction of the pancreas, with scarring and clogging of pancreatic
ducts, begins before birth in the great majority of individuals with CF. The resulting
pancreatic insufficiency means these patienis are unable to digest and absorb
nutrients properly, causing a deficiency in both caleries and vitamins. Chronic fung
infections further drain nutritional resources; thus, the exacerbations of CF fung
disease that frequently occur are associated with weight loss and growth retardation

(8).

Conversely, improving nutritional status has been shown to improve puimonary
outcomes and survival (14). Thus, optimizing nutritional status is a key component
in the care of the individual with CF.

Careful monitoring of vitamin levels, growth, and other nutritional indicators is
necessary to help CF dietitians and physicians detect and treat problems before they
produce permanent stunting and lung disease. Normal growth and nutrition should
be the goal for every individual with CF. This is achievable only by:

+ providing plenty of high-calorie foods;




+ supplementing with fat-soluble vitamins; and
s supplying appropriate pancreatic enzyme products to be taken with every
meal and snack.

‘What are Pancreatic Enzyme Products?

Pancreatic enzyme products are capsules containing small pellets of digestive
enzymes (amylases, proteases, and lipases)., The peilets are enteric-coated to allow
them to pass through the acidic conditions in the stomach without losing activity.
The coating on the enzymes dissolves in the more basic environment of the small
intestine, releasing the digestive enzymes to interact with food as it moves through
the gastrointestinal tract.

Why is the FDA requiring new regulation of PEPs?

Although PEPs have been available for decades, the FDA recently began requiring
manufacturers to validate these products for safety and efficacy according to FDA
guidelines. Formerly, enzyme activities in many PEPs varied significantly from values
stated on the labels; inconsistencies were also identified in bioavailabitity,
effectiveness, composition, and manufacturing (16). While malabsorption and
intestinal blockages can resuit from inadequate PERT (17, 18), excessive enzyme
dosing has been associated with problems such as hyperuricosuria (19) and fibrosing
colonopathy, a severe intestinal fibrotic process associated with colonic strictures
(20).

All PEPs sold in the US now must be made under approved laboratory conditions and
meet strict requirements for safety and efficacy. Currently, three products {Creon®,
Pancreaze®, and Zenpep®) are FDA-approved for use in the United States.

Additional products, some of which were formerly available in other formulations, are
under regulatory review.

Why do we need a variety of PEPs ?

Variations In digestive processes, both between different individuals and within the
same individual as they age, means that a singie PEP may not work optimally for all
those with CF throughout their lives. People exhibit differences in appetite, diet,
transit time of food through the gastrointestinal tract (21), and intestinal pH (22).
Because enteric coatings differ in the rate and pH at which they dissolve (23-26),
and types and ratios of enzymes present in various products also differ, some PEPs
may work better in some environments, while others may work better under other
conditions (17, 27, 28). 1t is, therefore, not unusuai for patients to try several
different products before finding one that is right for them. Formal comparator
studies have not been performed with the current PEPs, thus the best guide for
successful enzyme treatment is the experience of CF care centers, which has shown
that a variety of PEPs are needed by their patient population.

‘What is the recommended dosing for PEP?

PEPs must be given with every meal and snack. In the past, labeled doses did not
reflect actual enzyme activity, and so there are no true dose-response studies
available. Thus, there is no known, clear relationship between increasing PEP dose
per gram of fat taken and fat absorption (29) or growth (30) in patients who are




clinically stable. Dosing is based on historical and consensus recommendations: 2-
5,000 lipase units per 120 ml of feeding {31} and 530-2,500 lipase units/kg/meal
beyond infancy (11), with the lower end of the dosing range recommended for older
patients and the higher end recommended for younger patients, who take in .
proportionately more fat. To help avoid serious complications such as fibrosing
colonopathy, enzyme doses should not exceed 2,500 lipase units/kg/meal or 4,000
lipase units/gram fat per day (32).

Patients with CF are encouraged to eat several snacks each day to improve their
caloric intake; consequently, they may be taking doses of PEPs up to 6 times a day.
Snacking without PEPs can result in loss of important calories, as well as intestinal
obstruction and hospitalizations {(18). In addition, some patients use nocturnal tube
feedings and may require additional doses before or even in the middie of their tube
feedings. For this reason, patients with CF should not have limitations on the
amount of PEPs that are prescribed each month.

The adequacy of enzyme therapy can be assessed subjectively by following growth
parameters and stool patterns. Historically successful treatments suggest that
optimal therapy requires careful monitoring and dose adjustment as caloric
requirements change with age or with the effects of advancing disease.

‘How are PEPs administered? -

Infants and young children may open the capsules and take the microencapsulated
beads mixed in an acidic food such as applesauce, or directly into their mouths. The
enteric coating on the beads should not be destroyed by chewing or crushing, which
would result in inactivation of the enzymes as they pass through the stomach.

Antacids or HZ antagonists may be useful in some individuals to improve dissolution
of the enteric coating and enzyme release (33). If enzymes are not released high in
the GI tract, much of the absorptive surface will be bypassed, leading to suboptimal
food absorption.

‘Who will benefit from receiving PEPs?

Some pancreatic sufficient patients with CF and recurrent pancreatitis may need to
take enzyme suppiements. All patients with CF who are pancreatic insufficient will
benefit from the new PEPs. This treatment will be life-long and needs to be taken
with every meal and snack.
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Cystic Fibrosis Pulmonary Guidelines
Chronic Medications for Maintenance of Lung Health

Peter J. Mogayzel, Jr.l, Edward T. Naureckas?, Karen A. Robinson®, Gary Mueller?,
Denis HadjiliadisS, Jeffrey B. Hoag$, Lisa Lubsch?, Leslie Hazle?, Kathy Sabadosa®,
Bruce Marshalié, and the Pulmoenary Clinical Practice Guidelines Committee*

'Department of Pediatrics, The johns Hopkins Medical Institutions, Baltimere, Maryland; ?Department of Medicine, University of Chicago, Chicago,
Hlinois; *Department of Medicine, The Johns Hopkins Medical Institutions, Baltimore, Maryland; *Department of Pediatrics, Wright State University,
Dayton, Ohio; *Department of Medicine, University of Pennsylvania, Philadelphia, Pennsylvania; *Department of Medicine, Drexe! University

College of Medicine, Philadelphia, Pennsylvania; “Department of Pharmacy Practice, Southern lllinois University Edwardsville School of Pharmacy,

Edwardsville, llinois; and E‘Cystic Fibrosis Foundation, Bethesda, Maryland

Ratlonale: Cystic fibrosis (CF) Is an autosomat recessive disease char-
acterized by abnormal alrways secretions, chronic endobronchial in-
fection, ahd progressive airway obstruction. The use of medications to
slowthe progression of lung disease has led to significantimprovement
In survival, An evidence review of chronic medications for CF lung dis-
ease was performed in 2007 to provide guidance to clinicians in evalu-
ating and selecting appropriate treatment for individuals with this
disease, We have undertaken a new review of the literature to update
the recommendations, including consideration of new medications
and additional evidence on previously reviewed theraples. A multidis-
ciplinary committee of experts In CF pulmonary care was established
to review the evidence for use of chronic medications for CF lung
disease and make treatment recommendations. Published evidence
for chronic lung therapies was systematically reviewed and resulting
treatiment recommendations were graded based on the United States
Preventive Services Task Force scheme. These guidelines provide
up-to-date evidence of safety and efficacy of chrenic treatments of
CF Jung disease, including the use of novel theraples that have not
previously been included in CF pulmonary guidelfnes.

Keywords: antibiotics; antiinflammatory agents; bronchodilators;
CFTR modulators; hypertonic saline

To aid care providers in the use of chronic medications, the Cys-
tic Fibrosis (CF) Foundation established the Pulmonary Clinical
Practice Guidelines Committee, which published guidelines cn
chronic medications for the maintenance of lung heath in
2007 (1). Since this publication, two novel medications have

{Recelved in original form July 16, 201 2; occepted In Faal form January 3, 2013)

* A complete list of the Pulmenary Clinical Practice Guidelines Committee can be
found before the Reserences.
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been approved for use in the United States and additional data
have been published on therapies previously reviewed. To con-
sider this new evidence, as well as additional and revised ques-
tions on the use of therapics, the commitiee conducted an
assessment of the current evidence to develop the updated rec-
ommendations presented here.

METHODS

A multidisciplinary committee composed of 17 members reviewed the
2007 guidelines and devefoped a series of questions related to chronic
drug therapies for CF. An evidence review was commissioned from Fhe
Johns Hopkins University, with systematic reviews completed for cach
question. New reviews were conducted for each question, as some gues-
tions were new or revised, new medications and indications were con-
sidered, and because a full systematic review was not completed for all
questions in the development of the 2007 guidelines. The review was
iimited to parallel and cross-over randomized controlled triats (RCTs).
Members of the committee disclosed any potential conflicts of interest,
If any perceived conflict was present, members did not participate in any
discussions or decisions on recommendations regarding that therapy.

Subcommittees were created to review the evidence summaries and
draft recommendations for presentation to the entire committee. Final
recommendations were graded using the 1.S. Preventive Services Task
Force scheme, which encompasses an estimate of net benefit and cer-
tainty of net benefit (2} (Table 1}, Detailed methods are contained in
the online supplement (E1).

RESULTS

The search identified a total of 6,898 unique citations, of which
57 were included in the 2007 guidelines (Figure 1). The current
guidelines are based on review of 137 articles describing 84 studies
{Table 2). Because some questions addressed herein differ from
those posed in the 2007 guidelines, 14 studies reviewed previously
were ot included in the current literature review. A summary of
the recommendations can be found in Tables 3 and 4.

Unchanged Recommendations from Previous Guldelines

The current commitiee affirmed previous recommendations for sev-
eral therapies, which can be found in Table 3. A comprehensive
review of these recommendations can be found in the online
supplement (#2).

Updated Recommendations of Previously
Reviewed Medications

Ba-Adrenergic receptor agonists. The 2007 guidelines recommen-
ded the use of {3;-adrenergic receptor agonists based on an
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TABLE 1. U.5. PREVENTIVE SERVICES TASK FORCE
EVIDENCE GRADING

Magnitude of Net Benefit (Benefit Minus Harms)

Cerlainty of Met Benefit ~ Substantial ~ Moderate  Small  Zero/Negative
High A B C [
Moderate B ] C D

Low 1 (insutficient evidence}

The overall strength of the evidence is based on the certainty of the magnitude
of benefit defined as benefit minus harm. Adapted by permission from Reference
39,

Strength of Recommendation:

A, The committee strongly recommends that clinicians routinely provide this
therapy. There Is high certainty that the net benefit is substantial.

8. The committee recommends that clinicians routinely provide this therapy.
There is high certainty that the net benefit is moderate, or there I5 moderate
certainty that the net benefit is moderate to substantial,

C, The committee recormmmends that clinfcians consider providing this therapy
to selected patlents depending on indlvidual circumstances. However, for most
individuals without signs or symptoms there is likely to be oply a small benefit
from this service,

D. The committee recommends against the therapy. There is moderate or high
certainty that the service has no net benefit or that the harms outweigh the
benefits. Clinicians should discourage the use of this service.

I. The committee concfudes that the current evidence is insufficient to
assess the balance of benefits and harms of the service. Evidence is facking,
of poor quality, or conflicting, and the batance of benefits and harms cannot
be determined,

Quality of the Evidence:

High. The available evidence incdudes consistent resuits from well designed,
well conducted studies in representative populations. This conclssion Is therefore
unlikely to be strongly affected by the results of future studies.

Moderate. The available evidence is sufficient to defermine the effects of the
preventive service on heaith outcornes, but confidence In the estimate is con-
strained by such factors as: the number, size, or quality of individual studies;
Incensistency of findings across individual studles; limited generalizability of find-
ings to routine primary care practice; lack of coherence in the chain of evidence.
As more information becomes avallable, the magnitude or direction of the ob-
served effect could change, and this change may be large enough to alter the
conclusten.

{ow. The available evidence is insufficient to assess effects on health outcomes.
Evidence Is Insufficlent because of: limited number or size of studies; important
flaws in study design or methods; inconsistency of findings across individual
studies; gaps in the chain of evidence; findings not generalizable; fack of infor-
mation cn important health outcomes. More information may allow estimation
of effects on health outcomes.

appraisal of the Cochrane Review of both short-acting and long-
acting B;-adrenergic receptor agonists. The Cochran Review
was updated in 2011 (3), and includes 18 studies with 369 par-
ticipants. Given that the majority of these studies were of short
duration, the committee reviewed the literature on the chronic
use of these medications. We found oaly two RCTs ranging in
size from 20 to 30 participants. Kdnig and coworkers (4) inves-
tigated albuterol (180 pg by metered dose inhaler) twice daily
for 6 months, and reported statistically significant increases in
FEV; (12.1%), FVC (8.2%), and forced expiratory flow be-
tween 25% and 75% of FVC (FEF;5 754,; 17.2%) from baseline
compared with placebo. Eggleston and coworkers (5) used
a cross-over design and evaluated the same dose of albuterol
given four times daily over 4 months, in methacholine challenge
responders versus nonresponders, as compared with placebo.
However, no significant differences were seen in percent change
in FEV,, FVC, and FEF,4 50, compared with baseline for any
of the groups. The evidence that the By-adrenergic receptor
agonists favorably impact other important outcomes, such as
exacerbations or quality of life (QOL), was relatively weak.
Short-term administration of B;-adrenergic receptor agonists
can benefit those individuals with airway hyperresponsiveness
(3), which is common in individuals with CF (6). These
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medications also have value in preventing bronchospasm asso-
ciated with inhaled therapies. However, there is insufficient ev-
idence to recommend chronic, daily use of a B;-adrenergic
receptor agonist. The committee rated the overall certainty of
net benefit as low, and, therefore, cannot recommend for or
against the chronic use of By-adrenergic receptor agonists.

Oral, nonsteroidal antiinflammatory drugs. The 2007 guidelines
recommended the use of ibuprofen to prevent the loss of lung
function in individuals with FEV, greater than 60% predicted.
In addition to the three RCTs of oral, nonsteroidal antiinflam-
matory drugs that included 145 total patients reviewed previ-
ously (7-9), an additional RCT comparing ibuprofen to placebo
in 142 patients aged 6-18 years was identified (10). A Cochrane
Review that evaluated the same studies concluded that high-
dose ibuprofen can slow the progression of lung disease in peo-
ple with CF, especially in children (11).

Based on our review of the literature, the committee nar-
rowed the previous recommendation to include only children
6-17 years of age, rating the certainty and magnitude of net
benefit as moderate. Because of the scant data focusing on indi-
viduals with CF 18 years of age or older, the committee felt that
there was insufficient information to make a recommendation
for the adult population.

Studies of ibuprofen on neutrophil migration suggest that
neutrophil migration increases rather than decreases at lower se-
rum levels (12). Thus, maintaining an ibuprofen serum concen-
tration of 50-100 pg/ml should be considered a key aspect of
ibuprofen therapy, and has, therefore, been included in the cur-
rent recommendation,

Agzithromyein. The 2007 guidelines recommended the use of
azithromycin in individuals with persistent Pseudonionas aeru-
ginosa in airway cultures. We also sought to determine the value
of this therapy in individuals without P. aeruginosa infection.
We identified five RCTs (13-17), three of which were not in-
cluded in the pricr guidelines (13, 14, 17}, and one cross-over
trial (18), with a total of 646 individuals. All the patients in one
large study {n = 185) had P. aeruginosa persistently present in
cultures of the airways (15), whereas all the patients in another
study (n = 263) were not infected with P. aeruginosa (17}. The
other studies included both infected and noninfected patients.
Based on our review, the committee believes that there were
a sufficient number of individuals with and without P. aerugi-
nosa infection studied to develop separate recommendations for
these groups, Three of the trials reported significant absolute
improvement of FEV, between 3.6 and 6.2% (15, 16, 18), and
two also reported improvements in FVC (13, 16). The remain-
ing trials reported no statisticaily significant differences in lung
fonction between azithromycin and placebo (13, 14, 17). How-
ever, one of these was a small study designed to measure bio-
markers, and lasted only 12 weeks (14). Although the largest
trial of individuals without P. aeruginosa did not find a change
in lung function, there was a 50% decrease in pulmonary exac-
erbations, which was significant (17). In fact, azithromycin ther-
apy led to decreased exacerbations in four of the five trials
reviewed (13, 15-17). A total of 10 studies of azithromyein, with
a total of 959 individuals, were analyzed in a recent Cochrane
Review (19), which concluded that azithromycin is effective for
improving lung function and reducing exacerbations.

There is concern that the chronic use of azithromycin in indi-
viduals with occult or active nontuberculous mycobacteria
(NTM) infection could lead to resistance, and thus complicate
NTM treatment. For this reason, the committee suggests that
patients should be screened for NTM before initiating azithro-
mycin, and reassessed periodically at 6- to 12-month intervals.
In addition, this monotherapy should be withheld in those
infected with NTM.
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TABLE 2, SUMMARY OF STUDIES REVIEWED

Treatment Qurestion Studies Total {1)

Inhaled tobramycin—moderate to severe disease 6 RCT (40-45) 1,110
1 RCO (46}

Inhaled tobramycin—mild disease 3 RCT (4749 234

Dornase alfa—moderate to severe disease 8 RCT (50-57) 1,800
T RCO (58} ‘

Dornase alfa—mild disease 4 RCT (59-62) 649
3 RCO (63-65)

inhaled hypertonic saline 2 RCT (66, 67} 241
1 RCO (68}

Azithromydin with P, geruginosa 4 RCT {1315, 17 271
1 RCO {(18)

Azithromycin without 2, geruginosa 4RCT (13,14, 16, 17) 365

‘ 1RCO(18)

Oral antistaphylococcal antibiotics, prophylactic use 1 RCT (21} 226
1 RCO (20)

Oral antistaphylococcal antiblotics, chronic use 1 RCT (21} 226
1 RCO (20)

inhaled corticosterolds 6 RCT (69-74) 426
2 RCO (75, 76)

Chronic oral corticosteroids 3RCT (77-79) 354

Other inhaled antibiotics (Carbenicillin, Ceftazidime, Colistin, Gentamicin} 1 RCT {80} 127
5RCO (81-84)

Oral antipseudomeonal antibiotics 1 RCT {85) 40

Leuketriene modifiers 2 RCO (86, 87) 48

Inhaled or oral N-acetylcysteine, or inhaled ghstathione 2 RCT (88, 89) 72
1 RCO (90)

Inhaled anticholinergics 0 0

Ivacaftor 3 RCT (25-27) 252
1 RCO (27)

Inhaled aztreonam—moderate to severe disease 3 RCT (30-32) 515

tnhaled aztreonam—mild disease 1 RCT (36) 157

Chronic use of lbuprofen (age < 18 yr} 4 RCT{7-10) 287

Chronic use of thuprofen (age = 18 yr) 1RCT {7} 41

Chronic inhaled Bz-adrenergic agents 1 RCT (4) 57
1 RCO (5)

Definition of abbreviations: RCO = randemized cross-over trial; RCT = randomized controlled trial.

We developed two recommendations that take P, aeruginosa
infection into account. The committee rated the certainty of net
benefit supporting the use of chronic azithromycin as high for
individuals infected with P. geruginosa, and the estimate of
benefit was rated as moderate. The certainty of benefit was
judged to be moderate for individuals without P, aeruginosa
infection, and the estimate of net benefit was small.

Oral antibiotics for Staphylococcus aureus, The 2007 guide-
lines recommended against the prophylactic use of oral antistaphylo-
coccal antibiotics in individuals with CF. We also reviewed the
evidence for oral antibiotic treaiment of chronic infection with S,
aureus, which consists of two trials (20, 21). A small cross-over
trial (n = 17) found that cephalexin therapy for 2 years signif-
icantly reduced exacerbations requiring antibiotics in the treat-
ment group compared with the placebo group (25 vs. 53%)
and the mean number of hospital admissions (4 vs. 22%) (20).
In addition, FEV¢ and FVC also reportedly improved for the
cephalexin group (although no further data were provided).

Stutman and coworkers (21) studied chronic prophylaxis with
80-100 mg/kg cephalexin used in 209 young children {<6 yr).
A minority of subjects was already infected with S. aurens or
P. geruginosa or both. The trial showed no benefit in lung func-
tion (FEV,, FVC, FEFs5_75+) or exacerbation outcomes. Al-
though there was lower emergence of 8. aureus in the treated
group, these children had a higher rate of P. geruginosa acqui-
sition, A Cochrane Review of antistaphylococeal antibiotics,
which evaluated four studies with 303 participants, concluded
that the clinical significance of decreased §. aureus in treated
children is unclear, especially given the potential for increased
risk of P. aeruginosa infection (22),

Based on the potential for increased P. aeruginosa acquisi-
tion, the committee again recommended against the prophylac-
tic use of oral antistaphylococcal antibiotics in individuals with
CF. The committee determined that the certainty of net benefit
is low for individuals chronically infected with S. aureus, so
there is insufficient evidence to recommend therapy for these
individuals.

New Recommendations

Ivacaftor, Ivacaftor is a potentiator that activates defective CF
transmembrane conductance regulator {CFTR) at the cell sur-
face (23). The primary target for this therapy is mutated CFTR
in which glycine has been replaced by aspartic acid at position
351 {G551D), interfering with the gating of the channel (24),

We identified two RCTs (25, 26) and one randomized cross-
over study (25) of ivacaftor. Accurso and coworkers (25) con-
ducted an RCT of 150 and 250 mg of ivacaftor twice daily
compared with placebo for 28 days in 19 aduits with a least
one G551D CFTR mutation (25). The 150-mg dose of ivacaftor
led to an 8.7% increase in FEV, compared with baseline (P —
0.008).

Ramsey and coworkers (26) studied the effect of 48 weeks of
ivacaftor, 150 mg twice daily, compared with placebo in 161
subjects aged 12 years or older with at least one G551D muta-
tion. The FEV; increased 10.4% from baseline in the treated
patienis compared with —0.2% for those receiving placebo at
24 weeks (P < 0.001). Subjects receiving ivacaftor were 55%
less likely to have a pulmonary exacerbation than those receiv-
ing placebo (P < 0.001). There were significant improvements
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TABLE 3. SUMMARY OF RECOMMENDATIONS UNCHANGED FROM PREVIOUS GUIDELINES
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Treatment

Cettainty of Estimnate of

Inhaled tobramycin—moderate  For individuals with CF, 6 years of age and older, with moderate to severe

to severe disease*

nhaled tobramycin—mitd
disease®

Dornase alfa—moderate to
severe disease*

Dornase alfa—mild disease®

inhaled hypertonlc saline

Azithromycin with
P. aeruginosa

Oral antistaphylococcal
antibiotics, prophylactic
use

Inhaled corticosteroids

Oral certicosteroids

Other irhaled antibiotics

Oraf antipseudomonal
antibiotics

Leuketriene modifiers

Inhaled or oral
N-acetylcysteine,
ar inhaled giutathione

Inhaled antichelinergics

lung disease and Pseudomonas aeruginosa persistently present in cultures
of the airways, the CF Foundation strongly recormends the chronic use
of inhated tobramycin to improve fung function and quality of life, and
reduce exacerbations.

For individuals with CF, 6 years of age and older, with mild lung disease
and P, geruginosa persistently present in cultures of the ainvays, the CF
Foundation recommends the chrenic use of inhaled tobramycin to
reduce exacerbations,

far individuals with CF, 6 years of age and older, with moderate to severe
lung disease, the CF Foundation strongly recommends the chronic use of
dornase alfa to improve lung function, improve the quality of life, and
reduce exacerbations.

For individuals with CF, & years of age and clder, with asymptomatic or milg
{ung disease, the CF Foundation recommends the chronic use of dornase
alfa to improve lung furiction and reduce exacerbations.

For individuals with CF, 6 years of age and older, the CF Foundation recammends
the chronic use of Inhaled hypertonic safine to improve fung function and
quality of life and reduce exacerbations.

For individuals with CF, 6 years of age and older, with 2. aeruginosa persistently
present in cultures of the airways, the CF Foundation recommends the chronie
use of azithromycin to improve Jung function and reduce exacerbations.

For individuals with CF, the CF Foundation recommends against the prophylactic
use of oral antistaphylococcal antibiotics to improve lung function and quality
of life or reduce exacerbations,

For individuals with CF, 6 years of age and older, without asthma or allergic
bronchopulmonary aspergillesis, the CF Foundation recommends against the
routine wse of inhaled corticosteroids to Improve lung function or quality of life
and reduce pulmonary exacerbations,

For individuals with CF, & years of age and older, without asthma or allergic
bronchopulmonary aspergillosls, the CF Foundation recommends against the
chronic use of oral corticosteroids to improve lung functien, quatity of life or
reduce exacerbations.

For individuals with CF, 6 years of age and older, with P. aeruginosa persistently
present in cultures of the alrways, the CF Foundation concludes that the
evidence Is insufficient to recommend for or against the chronic use of other
Inhaled antibiotics {i.e., carbenicillin, ceftazidime, colistin, gentamicin} to improve
lung function and quality of life or reduce exacerbations,

For individuals with CF, 6 years of age and older, with P. genuginosa persistently
present in cultures of the airways, the CF Foundation concludes that the evidence
Is Insufficlent to recommend for or against the routine use of chronic oral
antipseudemonal antibiotics to improve fung functicn and quality of life or rediuce
exacerbations.

For individuals with CF, & years of age and older, the CF Foundation concludes
that the evidence is insufficient to recommend for or against the routine chronic
use of [eukotriene modifiers to improve lung function and quality of life or reduce
exacerbations,

For Individuals with CF, 6 years of age and alder, the CF Foundation concludes that
the evidence is insufficient to recommend for or against the chronic use of inhaled
or oral N-acetylcystelne or fnhaled giutathione to improve lung function and
quality of life or reduce exacarbations.

Recommendation Net Benefit Net Benefit Recommendation
High Substantial A
Moderate  Moderate B
High Substantial A
High Moderate B
Moderate  Moderate B
High Moderate B
Moderate  Negative b
High Zero D
High Negative D
Low — I
Ltow — |
Low — i
Low — [
Low — |

For individuals with CF, 6 years of age and older, the CF Foundation concludes that
the evidence Is Insuificient to recommend fer or against the chronic use of inhaled
anticholirergic broncheditatars to improve lung function and quality of life or
reduce exacerbatlons.

Definition ef abbreviation: CF = cystic fibrosis. .
* Severity of lung disease is defined by FEV49% predicted as follows: normal, ->90% predicted; mildly impaired, 70-89% predicted; moderately impaired, 40-69%
predicted; and severely impaired, <40% predicted (1).

in QOL, as measured by CF Questionnaire—Revised, as well as
nutritional status. The authors observed a 48.1 mmol/L decrease
in sweat chloride concentration in freated patients compared
with placebo (P < 0.001), reflecting the impact of the drug on
the basic defect in CF. The incidence of adverse events was
similar in the two groups, with a lower proportion of serious
adverse events in those treated with ivacaftor compared with
placebo (24 vs, 42%).

Data published in abstract form after our systematic review
reported similar results in 52 children, aged 6-11 years, with at

least one G351D mutation treated with ivacaftor (150 mg twice
daily). After 24 weeks of treatment, FEV) increased 12.6%
from baseline in the group receiving ivacaftor, compared with
0.04% in the placebo group (P < 0.0001) (27).

Overall, the committee rated the certainty of net benefit for
ivacaftor in patients with at least one G551D CFTR mutation as
high and the net benefit as substantial. In vitro data suggest that
there may be a role for ivacaftor in treating other mutations
where CFTR protein is present at the cell surface (23), but there
is insufficient information to make a recommendation for these
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TABLE 4. NEW AND MODIFIED RECOMMENDATIONS
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Certainty of Estimate of
Treatment Recommendation Net Benefit Net Benefit Recommendation
Ivacaftor* For individuals with CF, 6 years of age and older, with at least one G551D CFTR mutation,  High Substantial A
the Pulmonary Clinical Practice Guidelines Committee strongly recommends the chrenic
use of ivacaftor to improve lung function and quality of life and reduce exacerbations.
Inhaled for individuals with CF, & years of age and older, with maoderate to severe lung disease and  High Substantial A
aztreanam—moderate Pseudomonas geruginosa persistently present in cultures of the ainways, the CF Foundation
to severe disease’ strongly recommends the chronic use of inhaled aztreonam to improve lung function
and quality of life.
Inhaled aztreonam—mild For individuais with CF, & years of age and older, with mild fung disease and P. geruginose  Moderate  Moderate 8
disease’ persistently present In cuitures of the ainways, the CF Foundation recommends the
. chronic use of inhaled aztreonam to improve lung function and quality of life.
Chranic use of ibuprofen  For individuals with CF, between 6 and 17 years of age, with an FEVy = 60% predicted, Moderate  Moderate B
{age < 18 yr) the CF Foundation recommends the chronic use of oral ibuprofen, at a peak plasma
concentration of 50-160 pg/mi, to slow the toss of lung function,
Chronic use of ibuprafen  For individuals with CF, 18 years of age and older, the CF Foundation concludes that Low — i
{age = 18 yn the evidence Is insofficlent to recommend for or against the chrenic use of oral ibuprofen
to stowr the loss of lung function or reduce exacerbations.
Azithromycin without For individuals with CF, 6 years of age and older, without P. geruginosa persistently present  Moderate  Small C
P. aertiginosa In cultures of the airways, the CF Foundation recommends the chronic use of
azithromycin should be considered to reduce exacerbations.
Chronic inhaled For individuals with CF, 6 years of age and older, the CF Foundatlon concludes that the Low — t
Bzadrenergic evidence Is insufficient to recommend for or against chronfc use of inhaled B,-adrenergic
receptor agonists receptor agonists to improve lung function and quality of life or reduce exacerbations.
Oral antistaphylococcal  For individuals with CF, 6 years of age and older, with Staphylococcus aureus persistently Low — I

antibiotics, chronic use

present in cultures of the airways, the CF Foundation condudes that the evidence Is

insufficlent to recommend for or against the chronlc use of oral antistaphylococcal
antibictics to improve lung fenction and quality of life or reduce exacerbations.

For definition of abbreviation, see Table 3,
*CF Foundation personnel did not particlpate In any activity related to jvacaftor.

¥ Severity of fung disease Is defined by FEV,9% predicted as follows: normal, >90% predicted; mildly impaired 70-899%% predicted; moderately impaired, 40-69%

predicted; and severely impaired, <40% predicted {1}.

mutations at this time. However, there is evidence that the use
of ivacaftor alone for individuais with two F508del CFTR muta-
tions, the most frequent genotype in CF, is not effective (28).

Aerosolized aztreonam for moderate to severe disease. P. aer-
uginosa is the most common pathogen in the airways of indi-
viduals with CF, and its acquisition is associated with more
rapid decline of lung function and decreased survival (29). We
tdentified three studies of inhaled aztreonam using doses rang-
ing from 75 to 225 mg administered two io three times in 515
individuals with FEV{ between 25 and 75% predicted (30-32).
Two trials found statistically significant absolute improvement
in FEV, after aztreonam treatment for 28 days compared with
placebo (6.3-10.3%) (30, 32). A study that assessed lung func-
tion after 14 days of treatment found no difference between the
groups receiving aztreonam or placebo (31). McCoy and cow-
orkers (30} found that individuals receiving azireonam twice
daily had a statistically prolonged time to an exacerbation
compared with placebo (92 vs. 71 d; P = 0.082), but no such
difference was found for three-times-daily dosing (87 vs. 71 d;
P = 0.182). Retsch-Bogart and coworkers (32) demonstrated
a decrease in hospital days for individuals treated with aztreo-
nam compared with placebo (0.5 vs. 1.5 d; P = 0.049}. QOL was
significantly improved in patients receiving aztreonam com-
pared with placebo (30, 32).

The trials of inhaled aztreonam were well designed and en-
rolled a large number of subjects. However, they were short term
with limited follow up. Long-term, placebo-controlled trials in
the current era are not possible, as inhaled antibiotics are stan-
dard of care for individuals with P. aeruginosa persistently pres-
ent in afrway cultures. An 18-month open label study suggested
that fong-term use of inhaled aztreonam every other month is
safe and effective (33), and not associated with increased resis-
tance fo aztreonam (34}, In addition, a study of 273 individuals

with CF aged 6 years or older demonstrated improved lung
function and fewer exacerbations over three 28-day cycles of
inhaled aztreonam compared with inhaled tobramycin (35).
Therefore, the committee recommends inhaled azireonam for
chronic use with a high degree of certainty for a substantial net
benefit.

Aerosolized aztreonam for mild disease. There is one study of
inhaled azireonam in patients with FEV, greater than 75% pre-
dicted. Wainwright and coworkers (36) studied the effect of
28 days of aztreonam (75 mg thrice daily) on 157 patients, 6 years of
age or older, with mild lung discase and P. aeruginosa infection.
Aztreonam led to a 2.7% relative improvement in FEV; com-
pared with placebo (P = 0.021) and a modest improvement in
QOL. Given this one well designed study with a large number
of subjects, the committee rated both the certainty and magni-
tude of net benefit as moderate.

KEY UNANSWERED QUESTIONS

Many of the issues highlighted in the 2007 version of these guide-
lines remain unresolved today, including: prioritization of ther-
apies; interactions between medications; effect of bacterial
resistance; optimal use of medications in children under 6 years
of age; and unintended conseguences of long-term medication
use. There remain few data to determine the sequence in which
medications should be administered for optimal effectiveness.
The CF Foundation has recommended the following order of in-
haled medications: bronchodilator; hypertonic saline; dornase
alfa; airway clearance; and aerosolized antibiotic. We agree that
this is a rational approach; however, further study is warranted to
assure that it is the optimal approach.

Recommendations for chronic use of medications are based
on relatively short trials, The committee recognizes that many
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Figure 1. Summary of search and review process.

intervention trials, even those ideally designed, have a finite du-  very long-term use that were not anticipated based on shorter
ration. It is likely that patients will use medications for years or  studies. Thus, clinicians must continue to monitor individuals
even decades, and that side effects (or benefits) might arise after  for possible unanticipated side effects of these therapies.
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Determining the relative effectiveness of therapies is difficult.
There are limited data directly comparing medications, such as
mucus-active drugs or antibiotics te one another. In addition, un-
derstanding the benefits and potential harms of combination
therapy commonly used in practice is critically important, Al-
though traditional RCTs may be impractical int addressing these
issues, this could be a fertile area for comparative effectiveness
research studies using observational study designs of patient reg-
istry data and pragmatic interventional study designs.

In the past, there has been little guidance for the use of med-
ications in children under 6 years of age. More recently, studies
have been conducted in young children to determine the effec-
tiveness of medications previously recommended for use in older
children and adults (37). We anticipate that, as more medica-
tions are studied in young children, evidence-based decision
making for this vulnerable population will become easier.

There has been a multiplication of delivery devices for inhaled
medications designed to decrease administration time and im-
prove efficacy. Inhaled therapeutics are often paired with a specific
device optimized for delivery, creating the potential for less effec-
tive delivery when an inappropriate device is used. In addition,
using proper administration technique is required to ensure ade-
quate medication delivery. Therefore, it is important for CF health
care professionals to educate individuals with CF and their fam-
ilies about proper device use for each prescribed medication.

There are numerous other important questions regarding
chronic puimonary medications for which data from RCTs are
lacking. We raise a few of these questions as potential areas
of future research,

1. When should medications be initinted? As there is likely
a component of injury to the airways that rapidly becomes
irreversible, it would seem logical that medications with the
potential to alter the course of the disease should be initi-
ated at diagnosis or shortly thereafter to prevenat injury,
However, evaluating medications in young children or
those with mild tung disease is challenging due to difficulty
in objective measurement of lung disease progression. Stud-
ies designed to optimize therapy in these vulnerable pop-
ulations are key to the uitimate success of future therapies.

2. How will the use of CFTR-modulating therapies alter the use
of other medications? A new responsibility for CF health care
professionals will be to manage expectations of efficacy of
CFIR-modulating agents. Even if CFTR function can be
returned to near-normal levels, residual damage to airways
and other organs will likely necessitate the continuation of
many current therapies. It is important to note that individuals
participating in studies of ivacaitor continued to use their rou-
tine therapies with the exception of hypertonic saline. How to
use current therapies in the era of CFTR-modulation therapy
will likely become an important new area of research.

3. How does the burden of therapy affect self-management?
The temptation to add chronic therapies as they become
available is great, especially for individuals with more
advanced lung disease. However, there are likely to be
diminishing returns as the burden of additional therapies
decreases an individual's ability to successfully manage
any particular therapy. It is clear that decreased adher-
ence to therapies is associated with an increased risk of
exacerbations and diminished lung function (38). What is
not known is how different combinations of medications
will impact self-management, long-term heaith, and
QOL. Studies of strategies to improve self-management
and dissemination of those that prove effective will help
mazximize health. .

4. What is the optimal approach to administration of inhaled
antibiotic therapy? Individuals infected with P. gerugitiosa
typicaily administer inhaled antibiotics in 28-day, every-
other-month cycles. However, it is unknown if this is the
best approach for bacterial suppression. For example, as
more antibiotics become available, it will be possible to
provide continuous therapy by cycling multiple inhafed
antibiotics. Studies to determine the optimal approach to
initiating and continuing inhaled antibiotics to enhance lung
function and minimize bacterial resistance are needed.

CONCLUSIONS

These updated guidelines are based on a systematic review of the
published literature. However, any therapeutic decisions must be
made individuatly for each patient. We hope that these recom-
mendations will help CF health care professionals, individuals
with CF, and their families make informed health care decisions.
We anticipate that these recommendations wiil be revised as new
information becomes available.
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